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DETAILED ACTION 
Response to Amendment 

1 . This action is in response to amendment filed June 5, 2007. 

Claim Objections 

2. Claims 1, 12, & 17 are objected to because of the following informalities: 

In each of claims 1, 12, and 17, the use of "therebetween" is inappropriate 
because it is not a word in the English dictionary (Merriam-Webster's Collegiate 
Dictionary, Tenth Edition). Applicants arguments to this objection are not persuasive. 
Applicant could easily overcome the objection by using plain English wording, such as 
"between" or "in between". 

Appropriate correction is required. ) 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

5. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
6,452,158 B1 to Whatley et al in view of US 6,645,177 B1 to Shearn. 

With respect to claim 1 , Whatley et al disclose an apparatus for determining the 
position of a piston (11) in a cylinder (10) comprising: piston rod (12) as a plunger rod 
coupled to piston (11) comprising an optically readable marking (16) as an encoding 
pattern of encoding features; illumination means (17a) as a light source for illuminating 
the encoded pattern (16); detector array (21) for detecting light from the illuminated 
encoded pattern and generating a detector signal; and decoding means (18) as a 
processor for determining the displacement of the plunger rod (12) relative to a fiducial 
reference position based on the ear (14). The device disclosed by Whatley et al would 
allow for determination of the position at any point along the piston rod, but does not 
explicitly disclose the spacing of the encoding features defining spaces such that any 
two adjacent spaces form a unique sequence. However, Shearn discloses a device in 
which markers (58) are illustrated to have different sizes as part of the encoding device 
to determine position. The features that would be used to determine position would be 
the spaces in between markers (58). This would be feasible because marker (60) is 
part of the opaque portion of arm (56). Markers (58) would then serve as the spacing of 
the encoding features. As Shearn clearly illustrates in Figure 6, the markers (58) are of 
different size, making it then known in the art that it is possible to have spacing of the 
encoding features such that any two adjacent spaces form a unique sequences 
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because the sizes of the spacing is different. To combine the teachings of Whatley with 
those of Shearn would have been obvious to one of ordinary skill in the art because 
such would allow for accurate determination of the position of the plunger. 

With respect to claim 2, the modified Whatley et al disclose the use of light 
reflecting areas for the encoding features, but use of light transmitting areas would have 
been obvious to one of ordinary skill in the art because such would be functionally 
equivalent to produce a signal capable of accurately positioning where the plunger rod 
is. 

With respect to claim 3, the modified Whatley et al discloses the use of light 
reflecting areas (23, 24) for use as the encoding areas. 

With respect to claim the modified 4, Whatley et al does not disclose the use of a 
plurality of slots of enhanced transmission through the plunger rod. However, Shearn 
discloses the use of a plurality of slots (60) disposed on a plunger rod (42). The use of 
slots would have been obvious to one of ordinary skill in the art because such would 
allow for detection of linear motion of the syringe to provide an indication of the amount 
of fluid remaining in the syringe (see Shearn column 6, lines 52-55). 

With respect to claim 5, the modified Whatley et al discloses the slots being 
displaced at a unique combination of distances (see Shearn figure 6). 

With respect to claim 6, the modified Whatley et al does not explicitly disclose the 
location of the slots as such but such would have been obvious to one of ordinary skill in 
the art in order to enhance the ability of the device to discriminate to ascertain the 
position accurately. 
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With respect to claim 7, the modified Shearn disclose that the characteristic of 
the reservoir is displacement relative to the fiducial position. 

With respect to claim 8, the identified characteristic being a content of a reservoir 
to which the plunger rod pertains is disclosed as the location of the plunger rod is easily 
correlated to the amount of substance within the reservoir. 

With respect to claim 9, the identified characteristic being the diameter or wall 
composition of the material would have been obvious to one of ordinary skill in the art 
because such would allow for the device to prevent error that may result from the use of 
the wrong plunger while also allowing to factor in the smoothness of the walls in order to 
determine the rate of dispensing of fluid located within the reservoir. 

With respect to claim 10, the modified Whatley et al does not explicitly disclose 
the use of an optical diffuser, but such would have been obvious to one of ordinary skill 
in the art in order to ensure that an accurate reading of the encoding features (16) is 
determined and thus an accurate determination of the position is reached. 

With respect to claim 1 1 , the modified Whatley et al disclose the repetition of high 
and low reflectivity areas (23, 24) along the plunger rod (12). 

With respect to claim 12, Whatley et al disclose an apparatus for determining the 
position of a piston (11) in a cylinder (10) comprising: piston rod (12) as a plunger rod 
coupled to piston (11) comprising an optically readable marking (16) as an encoding 
pattern of encoding features; illumination means (17a) as a light source for illuminating 
the encoded pattern (16); detector array (21) for detecting light from the illuminated 
encoded pattern and generating a detector signal; and decoding means (18) as a 
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processor for determining the displacement of the plunger rod (12) relative to a fiducial 
reference position based on the ear (14). The device disclosed by Whatley et al would 
allow for determination of the position at any point along the piston rod, but does not 
explicitly disclose the spacing of the encoding features defining spaces such that any 
two adjacent spaces form a unique sequence. However, Shearn discloses a device in 
which markers (58) are illustrated to have different sizes as part of the encoding device 
to determine position. The features that would be used to determine position would be 
the spaces in between markers (58). This would be feasible because marker (60) is 
part of the opaque portion of arm (56). Markers (58) would then serve as the spacing of 
the encoding features. As Shearn clearly illustrates in Figure 6, the markers (58) are of 
different size, making it then known in the art that it is possible to have spacing of the 
encoding features such that any two adjacent spaces form a unique sequences 
because the sizes of the spacing is different. To combine the teachings of Whatley with 
those of Shearn would have been obvious to one of ordinary skill in the art because 
such would allow for accurate determination of the position of the plunger. 

With respect to claim 13, the modified Whatley et al disclose the use of light 
reflecting areas for the encoding features, but use of light transmitting areas would have 
been obvious to one of ordinary skill in the art because such would be functionally 
equivalent to produce a signal capable of accurately positioning where the plunger rod 
is. 

With respect to claim 14, Whatley et al does not disclose the use of a plurality of 
slots of enhanced transmission through the plunger rod. However, Shearn discloses 
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the use of a plurality of slots (60) disposed on a plunger rod (42). The use of slots 
would have been obvious to one of ordinary skill in the art because such would allow for 
detection of linear motion of the syringe to provide an indication of the amount of fluid 
remaining in the syringe (see Shearn column 6, lines 52-55). 

With respect to claim 15, the modified Whatley et al discloses the slots being 
displaced at a unique combination of distances (see Shearn figure 6). 

With respect to claim 16, the identified characteristic being the diameter or wall 
composition of the material would have been obvious to one of ordinary skill in the art 
because such would allow for the device to prevent error that may result from the use of 
the wrong plunger while also allowing to factor in the smoothness of the walls in order to 
determine the rate of dispensing of fluid located within the reservoir. 

With respect to claim 17, Whatley et al disclose an apparatus for determining the 
position of a piston (11) in a cylinder (10) comprising: piston rod (12) as a plunger rod 
coupled to piston (11) comprising an optically readable marking (16) as an encoding 
pattern of encoding features; illumination means (17a) as a light source for illuminating 
the encoded pattern (16); detector array (21) for detecting light from the illuminated 
encoded pattern and generating a detector signal; and decoding means (18) as a 
processor for determining the displacement of the plunger rod (12) relative to a fiducial 
reference position based on the ear (14). The device disclosed by Whatley et al would 
allow for determination of the position at any point along the piston rod, but does not 
explicitly disclose the spacing of the encoding features defining spaces such that any 
two adjacent spaces form a unique sequence. However, Shearn discloses a device in 
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which markers (58) are illustrated to have different sizes as part of the encoding device 
to determine position. The features that would be used to determine position would be 
the spaces in between markers (58). This would be feasible because marker (60) is 
part of the opaque portion of arm (56). Markers (58) would then serve as the spacing of 
the encoding features. As Shearn clearly illustrates in Figure 6, the markers (58) are of 
different size, making it then known in the art that it is possible to have spacing of the 
encoding features such that any two adjacent spaces form a unique sequences 
because the sizes of the spacing is different. To combine the teachings of Whatley with 
those of Shearn would have been obvious to one of ordinary skill in the art because 
such would allow for accurate determination of the position of the plunger. 

With respect to claim 18, the modified Whatley et al discloses the use of detector 
array (21) for imaging the light reflecting from encoding patter (16). 

With respect to claim 19, the modified Whatley et al disclose the use of light 
reflecting areas for the encoding features, but use of light transmitting areas would have 
been obvious to one of ordinary skill in the art because such would be functionally 
equivalent to produce a signal capable of accurately positioning where the plunger rod 
is. 

With respect to claim 20, the modified Whatley discloses the storage of the 
detector array values into a sequence of order N as a step of storing the detector array 
values in a successive group of n array elements. 
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Response to Arguments 

6. Applicant's arguments filed June 5, 2007 have been fully considered but they are 
not persuasive. 

Applicant's arguments allege that Shearn only discloses equally spaced markers. 
However, this is shortsighted as it is possible for the spaces between markers (58) to 
serve as the encoding features. Then markers (58) would then serve as the spacing of 
the encoding features. As illustrated in Figure 6, the markers (58) are of different sizes, 
which would define a space such that any two adjacent spaces form a unique 
sequence. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patrick J. Lee whose telephone number is (571) 272- 
2440. The examiner can normally be reached on Monday through Friday, 8:00 am to 
5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on (571) 272-2328. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Patrick J. Lee 
Examiner 
Art Unit 2878 




